Introduction {#sec1_1}
============

Gastrointestinal stromal tumors (GISTs), which arise primarily in the gut wall, are most commonly mesenchymal neoplasms closely related to the interstitial cells of Cajal. GISTs typically carry gain-of-function mutations in genes encoding the KIT receptor tyrosine kinase (CD117) or platelet-derived growth factor receptor a, both of which are involved in cell survival, development and proliferation \[[@B1]\]. Although GISTs can arise at any location in the gastrointestinal tract, they are found most often in the stomach (60-70%), followed by the small intestine (20-30%), colon and rectum (5%), and esophagus (\<5%) \[[@B2],[@B3],[@B4]\]. In most cases in the stomach, GISTs show the appearance of a submucosal tumor, with a broad base and smooth surface within normal gastric mucosa, and sometimes have central 'delle' or depression \[[@B5],[@B6]\]. In larger cases, central ulceration or necrosis presenting with gastrointestinal bleeding are also observed \[[@B7],[@B8]\]. The GIST of the stomach described in this report was a rare case, with narrow stalk-like based, uneven protruding mass presenting with severe acute anemia despite small size.

Case Report {#sec1_2}
===========

A 56-year-old woman was admitted to Fujita Health University with epigastric pain and nausea during the previous one month. Physical examination revealed pale conjunctiva and epigastric tenderness. Laboratory evaluation on admission showed severe anemia (red blood cell count 138 × 10^6^/μl, hemoglobin level 4.3 g/dl, hematocrit 13.7%) ([table 1](#T1){ref-type="table"}). Esophagogastroduodenoscopy revealed a narrow stalk-like based, hemorrhagic and uneven protruding lesion in the lesser curvature of the gastric upper corpus ([fig. 1](#F1){ref-type="fig"}). Endoscopic ultrasonography showed a low echoic mass, measuring 2.0 cm in diameter, within the fourth layer, suggesting that the tumor originated from the intrinsic muscle layer, and showed growth to the mucosal side ([fig. 2](#F2){ref-type="fig"}). Biopsy specimens were taken from the protruding lesion during esophagogastroduodenoscopy. The histological finding showed spindle-like tumor cells positive for KIT and CD34. The labeling index (LI) for MIB-1, determined by counting positively stained nuclei among 1,000 tumor cells, was 1%. No lymph node or distant metastasis were detected by computed tomography and abdominal ultrasonography.

Although the histological findings suggested that the tumor was probably a benign GIST, laparoscopy-assisted local resection was performed after 2 weeks because the patient had continuous severe anemia and epigastric pain. The postoperative course of the patient was excellent. Anemia and epigastric pain dramatically improved after resection. She was discharged on the 8th postoperative day.

The resected tumor was 1.8 × 1.5 × 1.0 cm in size within the locally resected surgical speciemen. The tumor was elastic but hard in consistently, and its surface was uneven and irregular ([fig. 3](#F3){ref-type="fig"}). The histological assessment was done cutting the specimen into 10 pieces ([fig. 4](#F4){ref-type="fig"}a). The tumor cells originated from the intrinsic muscle layer and showed growth to the mucosal side, cropping out to the surface in most areas of the protruding lesion. Only a small part of the tumor was within nontumoral gastric mucosa ([fig. 4](#F4){ref-type="fig"}a, b). Histological assessment revealed that the tumor was composed of elongated spindle-like cells, containing rounded or oval, relatively uniform nuclei without apparent atypia ([fig. 5](#F5){ref-type="fig"}a). Mitotic activity was low (0/50 high power field \[HPF\]). The LI for MIB-1, determined by counting positively stained nuclei among 1,000 tumor cells, was about 1% ([fig. 5](#F5){ref-type="fig"}b). Immunohistochemical staining of the tumor by the avidin-biotin peroxidase complex method showed that most of the tumor cells demonstrated immunoreactivity for KIT ([fig. 5](#F5){ref-type="fig"}c) and CD34 ([fig. 5](#F5){ref-type="fig"}d) in the cytoplasm, but not for aSMA ([fig. 5](#F5){ref-type="fig"}e), S100 ([fig. 5](#F5){ref-type="fig"}f) and desmin ([fig. 5](#F5){ref-type="fig"}g).

Discussion {#sec1_3}
==========

The tumor described in this report showed immunoreactivity for KIT and CD34, but not for aSMA, S100 and desmin, implying that the tumor was pathologically a GIST \[[@B9]\] with a lack of differentiation toward smooth muscle, and neural elements. Most GISTs in the stomach generally show the appearance of submucosal tumors, with a broad base and smooth surface within normal gastric mucosa, and sometimes have small central 'delle' or depression \[[@B5],[@B6]\]. In larger cases, central ulceration or necrosis presenting with gastrointestinal bleeding are also observed \[[@B7],[@B8]\].

However, the GIST of the stomach described in this report showed narrow stalk-like based, uneven protruding mass presenting with severe acute anemia despite the small size of less than 2 cm, and local resection was needed due to continuous severe anemia and epigastric pain. Although the association between the patient\'s gastric symptoms and this small submucosal tumor is not fully understood, the considerable amount of blood in the stomach due to continuous bleeding may have led to the gastric symptoms such as epigastric pain and nausea. Histological assessment showed that the tumor cells showed growth to the mucosal side, cropping out to the surface in most areas of the protruding lesion, and only a small part of the tumor was within nontumoral gastric mucosa, despite the tumor cells originating from the intrinsic muscle layer. Thus the case of our report may be a rare case for its morphological appearance as well as clinical course.

Metastasis and/or recurrence after surgery may be observed for several GISTs, despite an initial diagnosis of a benign tumor. Therefore, it is recommended to apply risk classification based on tumor size and mitoic count under a HPF \[[@B10],[@B11],[@B12]\]. The MIB-1(Ki-67) LI or the presence or absence of tumor necrosis is also reported to reflect proliferation activities and malignant outcome \[[@B11],[@B13]\]. The GIST described in our report was less than 2 cm in diameter without necrosis, and had low mitotic activity (0/50 HPF) and LI for MIB-1 (about 1%). In this context, our GIST may have a very low malignant potential and thus metastasis and/or recurrence may not be observed in the future. Actually, the patient in this report has been disease-free 18 months after surgery.

![Esophagogastroduodenoscopy finding. A narrow stalk-like based, hemorrhagic and uneven protruding lesion was found in the lesser curvature of the gastric upper corpus.](crg0004-0111-f01){#F1}

![Endoscopic ultrasonography finding. A low echoic mass, measuring 2.5 cm in diameter, was found in the fourth layer, suggesting that the tumor originated from the intrinsic muscle layer, and showed growth to the mucosal side.](crg0004-0111-f02){#F2}

![The surgical specimen. The resected tumor was 1.8 × 1.5 × 1.0 cm in size, elastic but hard in consistently, and its surface was uneven and irregular.](crg0004-0111-f03){#F3}

![Schema of the tumor extension, and low-power histological view. The histological assessment was done cutting the specimen into 10 pieces (**a**; white lines). The tumor cells originated from the intrinsic muscle layer and showed growth to the mucosal side, cropping out to the surface in most areas of the protruding lesion (**a**, red lines, and **b**). Only a small part of the tumor was with in nontumoral gastric mucosa (**a**; yellow lines).](crg0004-0111-f04){#F4}

![Histological view. The tumor was composed of elongated spindle-like cells. The spindle-like tumor cells contained rounded or oval, relatively uniform nuclei without apparent atypia. Mitotic activity was low (0/50 HPF) (**a).** The LI for MIB-1, determined by counting positively stained nuclei among 1,000 tumor cells, was about 1% (**b**). Immnohistochemical staining of the tumor by the avidin-biotin peroxidase complex method showed that most of the tumor cells demonstrated immunoreactivity for KIT (**c**) and CD34 (**d**) in the cytoplasm but not for aSMA (**e**), S100 (**f**), and desmin (**g**).](crg0004-0111-f05){#F5}

###### 

Laboratory findings

  ---------------- --------
  WBC, /μl         10,500
  RBC, ×10^6^/μl   138
  Hb, g/dl         4.3
  Ht, %            13.7
  Plt, ×10^4^/μl   19.9
  MCV.fl           99
  MCH, pg          31.9
  MCHC, %          32.1
  TP, g/dl         5.4
  Alb, g/dl        3.1
  T-Bil, mg/dl     0.3
  AST, IU/1        9
  ALT, IU/1        8
  ALP, IU/1        120
  γ-GTP, IU/1      8
  TG, mg/dl        106
  BUN, mg/dl       18.3
  CRE, mg/dl       0.46
  Na, mEq/1        136
  K, mEq/1         3.8
  Cl, mEq/1        100
  CRP, mg/dl       \<0.3
  FBS, mg/dl       168
  CEA, ng/ml       2.1
  CA19--9, U/ml    11.2
  ---------------- --------
